Land reclamation is gradually posing negative impact on man due to unplanned urbanization. A study was carried out on impact of land reclamation through sand mining of coastal communities in Ikate and Ilubirin in Lagos, Nigeria. Ten waters (8 surface and 2 groundwater sources), 10 soil samples and air were collected and taken for analysis. Results of water revealed concentrations lower than WHO (2017) and SON (2007) standards. Soil/sediment with average crustal value revealed Pb and Cd above standard values, which is attributed to anthropogenic influence on soils. Quality of air in the study was mainly particulate matter arising from the sea and reclaimed land in the surroundings of the environment with the highest Total Suspended Particulate of 0.8 mg/m 3 in sulfur dioxide. This explains corrosion found on the roofs of the communities. Therefore, in the development planning adequate precautions should be put in place to avert environmental degradation.
Introduction
Land filling or reclamation is an act of changing the natural state of a land to another form which makes it more useful to man. Reclamation of land began in Ratcliffe, 1997 , USA Today, 2006 Mumbai, 2016; Borzée et al., 2017; Oxford Business Group, 2018) . Reclamation of land usually affects the ecosystem which includes the air, water; soil either positively or negatively, consequently affects the human health in those areas.
Sand constitute basically of gravel, which has three distinct layers over laying the deposit, these are: topsoil, subsoil, and overburden with varying thicknesses and quality. Topsoil the dark soil layer directly after surface litter layer. The black color is from accumulation of organic matter that comes from decomposition of dead/decayed plants, it serves as a major nutrient for many vegetables (Lugo et al., 1993; Surender, 2010) .
Topsoil, in which sand and precious minerals exist, is an important component for diverse ecological systems such as growth of vegetables, provision of warmth for crustacean animals such as crocodiles, gharries, protection against strong tidal waves and storms, and manufacturing of abrasive and concretes.
Removal of this layer in the name of reclamation without leaving the topsoil basically with open pit method, from beaches, inland dunes, or dredges from ocean and river beds leads to deficiency in the nutrients needed for growth of vegetables that could be of use to man, erosion, flooding of beachside communities that invariably led to extinction of animals that depend on sandy beach, and invariable affects public health. This also leads to severe damage of the environment and ecosystems. The processes also cause threats to plants and various animals found on it, some creatures even gets suffocated in the act; it can also change path of rivers which invariably leads to its dryness. A researcher de- (Ghose, 1989; Ashraf et al., 2010; Ashraf et al., 2011; Archive, 2012; Mills & Staats, 2016; Naples Daily News, 2017) .
The Lagoon areas in Lagos, Nigeria harbors 40% (that is approximately 12 million people) of the population (estimated to be over 18 million) with part of the community being Ikate and Ilubirin. The area has experienced the most destructive environmental hazards which are floods and coastal erosion (Folorunshom, 1999) . The study was carried out to evaluate the environmental impact assessment of Ikate and Ilubirin communities when reclamation for a posh housing estate was planned.
Methodology

Study Design
The study is cross sectional and experimental in nature involving physical and socioeconomic impacts of sand mining and reclamation.
The Study Area
Amongst the 36 States in Nigeria, Lagos is the smallest state, yet the most populous and economically vibrant city. The city is bounded on the north and east usual dry and wet season. Tides in Lagos lagoon derive their energy from the ocean and are semi-diurnal in nature with two unequal amplitude and a relatively stable temperature (Hill & Webb, 1958; Isebor et al., 2005) .
Period of Sampling
Samples were picked at the dry season to avoid or reduce the rate of metal dilution. Few samples were picked as representative samples for both Ikate Elegushi and Ilubirin, the result explained what the effect of land reclamation does to the environment.
Method of Sampling
Ten water samples (8 surface and 2 groundwater) and 10 soil samples were col- 
Geology and Effect on Climate Change
Ikate and Ilubirin the study area falls within southern edge of Dahomey Basin and the western edge of the Niger Delta. The Quaternary of this area include most recent deltaic sediments which are made up of sand, silt and clay beds. These areas (Ikate and Ilubirin) are dominantly made-up of loose coarse-grained sands, embedded within the sands are gastropods shells. Increase in population that lead to increase in construction using the sand, silt and clay bed to build, construct road, drilling of bore holes had inevitably lead to increased concentration of carbon-dioxide to nearly 30%, increased level of methane to double its amount and increased level of nitrous oxide to over 15%. All these had enhanced the rate at which heat trap in the atmosphere. Thus, increasing the Global mean sea level and Global warming which invariably increases the melting rates of lacier and ice caps, thereby causing the sea level to rise, with evidence of rise in the sea level with evidence of extreme tides, waves and storm surge. Though the values of sea level rise may seem small, inundation effects of sea level rise by Brunn (1977) show that a sea level rise of 0.3 m could cause an inundation of more than 35 m.
Results and Discussion
Water Samples
Comparing the mean values of physical parameters for surface and groundwater SON (2007) in both the surface and groundwater of the study area, EC and TDS were observed to be high in the surface water of both Ikate and Ilubirin but low in the groundwater. Nitrate (NO 3 ), Escherichia E-coli was observed to be very high in the surface water of Ilubirin, while nothing was observed for Ikate and the groundwater. The total coliform in surface water of Ikate and Ilubirin was noticed to be well above the permissible standard while the groundwater did not reveal any evidence of total coliform. The channel for the water body of the lagoon is natural while the observed water column to bed ranges from 0.5 to 17 m. The water body is characterized by a slow tidal waves often drifting in the northward direction. All surface water samples collected are colourless with a temperature range of 24˚C -27˚C (Table 1) . This water could be said to be saline considering the high TDS (>10,000 mg/l) and electrical conductivity (20.0 mS/cm). It should be noted that extremely high conductivity value for water samples from Ilubinrin revealed the brackish nature of the water body. The groundwater samples are generally colourless relatively low TDS but high electrical conductivity (max 1633 mS/cm).The static water level in most of the wells observed is to a maximum of 1.2 m especially in Ikate. All the metal contents were found lower than the WHO (2017) and SON (2007) with the exception of Mn in Ilubirin ( Table 2) 
Soil Samples
Grain sizes are uniformly distributed in sand, and are medium grained sand with relatively no evidence of clay materials in the sand, thus, using AASHO (1978) descriptions modified after Hogentogler and Terzaghi (1945) (Holtz & Kovacs, 1981) classification, the soil can be described as good sub grade material. Maximum dry density of the composite soil sample is 1.80 mg/Cu.m and the minimum dry density is 1.72 mg/Cu.m while the optimum moisture content is 14%.
These results indicate that the soils have low plasticity index and very high sand content. The high density will enhance the structural properties of the soils, reduce the water absorption tendencies and ensure improved resistance ( Figure 3 and Figure 4 ).
The Lagoon sediments and soils of the two areas are generally sandy, extremely low in organic matter and slightly acidic in nature. Comparison of the metal contents with the Average Crustal Value (ACV) helps to evaluate the nature of the soil/sediments of the environment and it revealed that Pb and Cd are far above the standard (Table 3 ). This may be attributed to the introduction of these metals into the soils of the areas via anthropogenic sources. At the time of these study Nigerian petroleum products contained lead used in the refining process and automobile usage is very high in the megacity. The other metals Table 4 . Inter-elemental analysis of the metals. Inter-elemental analysis as shown in Table 4 of the physicochemical parameters was carried out with the metals, and a strongly positive correlation was observed Cd-pH (r = 0.503), P-pH (r = 0.595), Zn-OM (r = 0.569), N-OM (r = 1.00), Fe-Mn (r = 0.779), K-Mn (r = 0.809), and Mg-Ca (r = 0.878) and this revealed that the elements are from the same anthropogenic sources and this was also confirmed by the dendogram diagram ( Figure 5 ), while a significantly negative correlation was found between Cu, Pb and Cd Cu-Pb (r = −0.539), Cu-Cd (r = −0.531), which implies that the metals are from entirely different source from each other.
Air Quality
A representative air sample was picked in both research area, results in each revealed the impact of land reclamation on the environment.
Ikate Elegushi
The quality of air ( Figure 6 ) in the study area is mainly filled with particulates coming directly from the sea and reclaimed soils of the environment. This therefore, will reflect high corrosion of roofs found in the study area, and those not corroded at the time will surely be affected as the exposure increases. Spatial maps (Figure 7 (a)) drew for each parameter revealed highest Total Suspended Particle (TSP) levels (0.8 mg/m 3 ) at locations 6 on the lagoon and location 2 on the reclaimed land respectively. The highest Sulfur dioxide level of 6 ppm was recorded at location 4 on the surface water. Highest ammonia level (9 ppm) was recorded on locations 1, 3 and 4 on land. Lastly the highest carbon monoxide level 1 ppm was recorded on location 1 on land. Noise when compared with the permissible level was observed to be tolerable the highest noise level was found on land (89.1 dBA) in location 1, followed by 84.6 dBA at location 6 on the lagoon (Table 5) .
Ilubirin
Air quality as shown in Figure 6 was perceived to be less tolerable because of was recorded at location 1 on land while the highest sulfur dioxide level (0.4 ppm) was at location 2 on surface water. Highest ammonia level (8 ppm) was observed at location 1 on land and the highest carbon monoxide level (2.0 ppm) was recorded at location 2 on the surface water, highest noise levels (79.8 dBA in Table 5 ) were found at location 1 on surface water and location 2 on land. These levels were both lower than the permissible level (90 dBA), and therefore noise was not considered to be a major problem in the area (Table 6 and Figure 7(b) ).
Comparison of Variations in IkateElegushi and Ilubirin
The results revealed that IkateElegushi is more prone to pollution which eventually leads to problems in the community than at Ilubirin. 
Socioeconomic Impact of Land Reclamation on Ikate Elegushi and Ilubirin
1) IkateElegushi
The area with estimated population of 20,000 gets their drinking water only from bore holes constructed within the community and this is not sufficient for the area; the only available hand-dug well has become undrinkable due to the influx from the sea and the impact of land reclamation. This therefore, mad most of the community to depend on sachet water which may not be pure invariable leading to Typhoid fever as being one of the common diseases found in the community. Fishing which is the major source of livelihood had being affected and drastic reduction in fish population was found in the community due to increase in human activities.
2) Ilubirin The Ilubirin community is made up of mostly squatters numbering well over 500; the area is surrounded by large expanse of surface water which is the lagoon. This serves the squatters both domestic and drinking purposes. Apart from the built up area from a previously reclaimed environment which has good residential looking structures, the rest of the area surrounding the proposed reclamation area has huts and shanties occupied by the squatting community who are mostly fishermen. Land reclamation amongst this community is of high impact since their only source of drinking water is the Lagoon tin which they also use as their disposal basin and means of excretion. The community is also experiencing drastic reduction in fish population and the disease found are diverse types of water borne disease.
Conclusion and Recommendations
The metal levels of Ilubirin water was observed to be more polluted than that of the Ikate environ, while Pb and Cd were revealed to be high in the soil/sediments of the two environ all being attributed to high anthropogenic influence on the area. Quality of air in the study was mainly particulate matter from the sea and reclaimed land with high TSP of 0.8 mg/m 3 in sulfur dioxide leading to high rate of roof corrosion in the communities.
In line with the growing world, reclamation is a viable option to increase the available land. However, in the development planning adequate precautions should be put in place the possible occurrence of future disasters such as floods, hurricanes and collapse of the buildings. Communities should be taken adequate care as there will be loss of land holding capacity for the indigenes. Any development should be based on collective decision and no section of the community should be left out. Human health along with the ecosystem health should be considered at all levels.
